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INTRODUCTION   
Cheese	production	holds	a	long	time	tradition	




statistics	 Italy,	 France	 and	 Netherlands	 are	 the	
most	 important	 producers	 of	 dairy	 products	
(EC,	2014).	The	market	of	dairy	food	in	Romania	
increased	over	time,	however	due	to	small	to	very	
small	 farms	the	production	 is	still	 low	compared	
to	other	European	countries	(EC,	2012).	




products	 have	 revealed	 the	 possible	 presence	
of	 a	 wide	 range	 of	 bacteria,	 such	 as:	 Salmonella 
spp.,	 Listeria monocytogenes,	 Campylobacter 
jejuni,	 Yersinia enterocolitica,	 pathogenic	 strains	
of	Escherichia coli and	 enterotoxigenic	 strains	 of	
Staphylococcus aureus (Tatini	and	Kauppi,	2002).	
As	 consequence,	 the	 sanitary	 veterinary	 control	





control	 strategy	 there	 is	 an	 obvious	 need	 for	
accurate	and	rapid	analysis	methods.	The	molecular	
techniques,	 such	 as	 polymerase	 chain	 reaction	
(PCR)	 method,	 have	 been	 used	 currently	 in	 the	
identification	and	confirmation	of	bacteria	isolated	
from	various	food	products	(Messelhäusser	et al.,	
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The	 aim	 of	 our	 study	 was	 to	 assess	 the	
incidence	 of	 pathogen	 bacteria	 through	 classical	
and	 molecular	 methods	 in	 order	 to	 perform	 a	
risk	 analysis	 within	 the	 Transylvania	 area.	 The	
results	obtained	will	constitute	a	data	base	which	
can	 serve	 in	 further	 studies	 on	 the	 possible	
contamination	 pathways	 with	 these	 bacteria,	 as	
well	as	development	of	HACCP	programs.
MATERIALS AND METHODS   
The	 study	 comprised	 160	 ripened	 dairy	
products	 such	 as:	 soft	 (Brie	 cheese),	 medium	 -	
hard	cheese	 (telemy),	hard	cheese.	The	products	
were	purchased	 from	 the	 traditional	market	and	
also	hypermarkets	found	in	Transylvania	area.	All	
the	 samples	were	 kept	 in	 their	 original	 package	
and	at	4ºC	until	their	analysis.	
Bacteria isolation through classical methods
Samples	were	 investigated	 in	 terms	of	E.coli,	
Salmonella spp.,	coagulase-positive	staphylococci,	
Clostridium spp.,	 Listeria monocytogenes. The	
isolation	of	bacteria	was	performed	according	 to	
the	 national	 standards	 (SR	 ISO	 7251/96;	 SR	 EN	
ISO	6888/3/2006;	SR	EN	ISO	6579/AC/2006;	SR	
ISO	4833/2003;	SR	ISO	11290-1/2000).
PCR technique for bacteria confirmation 
DNA extraction protocol: The	DNA	extraction	
protocol	 followed	 the	steps	previously	published	





PCR protocol: The	samples	were	amplified	 in	
a	 final	 volume	 of	 25	 μl,	 each	 containing:	 12,5	 μl	
MyTaq	(Bioline,	England),	1μl	primer	Forward;	1μl	
primer	Reverse,	4	μl	ADN	şi	6,5	μl	pure	water	for	
PCR	 (Sigma,	 Germany).	 The	 primers	 used	 in	 the	
PCR	protocol	are	presented	in	Tab.	1.	
The statistical evaluation:
The	 statistical	 evaluation	 was	 performed	 in	
order	to	evaluate	the	possible	differences	in	meat	
composition	among	 the	 individuals	 studied.	This	
evaluation	 was	 done	 by	 performing	 the	 ANOVA	
test	(Origin	8.5	software,	USA).	
RESULTS AND DISCUSSION   
The	 results	 obtained	 after	 the	 evaluation	
of	 pathogen	 bacteria	 within	 the	 dairy	 products	




from	 the	 free	 market	 and	 commercial	 units	
(hypermarkets).	
Within	 the	 samples	 collected	 from	 the	 free	
market,	 a	 high	 prevalence	 of	 E.coli	 bacteria	
was	 noticed.	 The	 statistical	 analysis	 revealed	
significant	differences	(p<0.05)	among	the	values	




in	 the	 samples	 collected	 from	 the	 traditional	
market	 might	 be	 explained	 by	 the	 conditions	 of	
processing	 which	 sometimes	 lack	 in	 a	 proper	
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	 Other	 studies	 have	 indicated	 also	 a	 high	
prevalence	of	E.coli	in	dairy	products.	Araujo	et	al.	
(2002)	have	revealed	21.1%	of	enteropathogenic	
E.coli	 in	 the	 cheese	 samples	 marketed	 in	 Brazil.	
In	 Egypt,	 traditional	 cheese	 samples	 revealed	
the	presence	of	E.coli	 in	75%.	In	 Iraq,	Abbar	and	
Kaddar	(1991)	have	reported	40.5%	of	the	cheese	
samples	 contaminated	 with	 enteropathogenic	
E.coli	 strains.	 Our	 study	 did	 not	 focus	 on	 the	
evaluation	 of	 the	 E.coli	 toxicity	 properties	 but	
given	 the	 high	 number	 of	 positive	 samples	 such	
a	 research	would	be	needed	 in	order	 to	perform	
a	more	accurate	risk	analysis.	From	all	the	rennet	
–	 coagulated	 cheese	 categories,	 the	 soft	 ones	
revealed	 the	 poorest	 quality	 in	 terms	 of	 E.coli 
presence.	
Our	 risk	 analysis	 has	 shown	 a	 medium	
probability	 and	 gravity	 of	 contamination	 with	
E.coli	through	the	consumption	of	dairy	products.	
This	 risk	 analysis	 was	 performed	 taking	 into	
consideration	 the	 processing	 conditions,	
such	 as	 methods	 of	 manufacturing,	 transport,	
manipulation	and	marketing	which	at	this	moment	
are	 deficitery	 in	 case	 of	 traditional	 production.	
Dairy	 products	 obtained	 from	 raw	milk	 have	 an	
even	 higher	 probability	 of	 contamination	 given	
the	lack	of	hygiene	measures	taken	within	milking	




sold	within	 hypermarkets.	 The	 product	which	 is	
the	most	exposed	to	contamination	was	revealed	
to	be	soft	cheese	(freshly	obtained,	melted	cheese).	
No	 samples	 revealed	 the	 presence	 of	













Staphylococcus	aureus 0 0 0 0 -
E.	coli 63 39.37 8 5 *
Salmonella spp. 0 - - - -
Medium	-	
hard	cheese	
E.	coli 21 13.12 11 6.87 *
Salmonella spp. 0 - - - -
Stapylococcus	spp.	 0 - - - -
Hard	cheese	
E.	coli 14 8.75 4 2.5 *
Salmonella spp. 0 - - - -
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absence	 of	 Salmonella	 spp.	 and	 Staphilococcus 
aureus	 contamination	 in	 this	 study,	 in	 contrast	
with	 the	 high	 prevalence	 of	E.coli, was	 probably	
due	 to	 the	 different	 ecologies	 of	 these	 bacteria.	
E.coli	are	bacteria	which	normally	are	introduced	
in	 dairy	 products	 by	 contamination	 of	 the	 raw	
milk.	 The	 pathogen	 strain	 of	 E.coli	 O157:H7	 has	
shown	survival	and	prevalence	on	stainless-steel	
surfaces	 (Salo	 et	 al.	 2006)	which	 leads	us	 to	 the	
idea	that	contamination	from	surfaces	in	the	large	
scale	 production	 units	 is	 possible.	 Mucchetti	 et	
al.	 (2008)	 has	 revealed	 high	 levels	 of	 E. coli in 
Vasteda	 cheese	 due	 to	 the	 post-contaminations	
in	 the	 dairy	 plants.	 Another	 study	 conducted	 by	




CONCLUSION   
The	 high	 prevalence	 of	E.coli	 bacteria	 in	 the	
ripened	cheese	 samples	examined	 lead	us	 to	 the	
conclusion	 that	 the	 processing,	 ripening	 and	
storage	 of	 these	 products	 should	 be	 carried	 out	
under	 better	 hygienic	 conditions. The	 absence	
of	 Salmonella	 spp.	 and	 Staphilococcus aureus 
shows	 that	 these	 products	 represent	 a	 low	 risk	
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